Application No. 09/732,177 

Paper Dated May 2, 2006 

Notice of Allowance Dated April 14, 2006 

Attorney Docket No. 01 16-002064 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Application No. : 09/732,177 Confirmation No. 1420 

Applicant : KENICHI HASEGAWA 

Filed : December 7, 2000 

Title : MAGNETIC FIELD GRADIENT COIL ASSEMBLY AND 

METHOD OF DESIGNING SAME 

Art Unit : 2123 

Examiner • : Ayal I. Sharon 

Customer No. : 28289 



Mail Stop ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

CLAIM FOR PRIORITY UNDER 35 U.S.C. § 1 19 

Sir: 

Attached hereto is a certified copy of Japanese Patent Application No. 11- 
347375 which corresponds to the above-identified United States patent application and which 
was filed in the Japanese Patent Office on December 7, 1999. The priority benefits provided 
by Section 1 19 of the Patent Act of 1952 are claimed for the above application. 

Respectfully submitted, 

THE WEBB LAW FIRM 

David C. Hanson, Reg. No. 23,024 
Attorney for Applicant 
700 Koppers Building 
436 Seventh Avenue 
Pittsburgh, PA 15219 
Telephone: 412-471-8815 
Facsimile: 412-471-4094 
E-Mail: webblaw@webblaw.com 



Page 1 of 1 

{W0266739.1} 



I hereby certify that this correspondence is being deposited with the 
United States Postal Service as first class mail in an envelope 
addressed to Commissioner for Patents, P.O. Box 1450, Alexandria, 
VA 22313-1450 on May 2,2006. 

Lori A. Fratangelo 

(Name of Person Mailing Paper) 



05/02/2006 

Signature /\ Date 



$ & m ft n ft 

JAPAN PATENT OFFICE 



This is to certify that the annexed is a true copy of the following application as filed 
nth this Office 



m m ¥ r 0 

Date of Application: 

m m # .# 

application Number: 



[ST.10/C ]: 



jplicant(s): 



A 



1 9 9 9*£1 2 j| 70 

1 1 $#fFJfgH 3 4 7 3 7 5 -5f 
[JP1999-347375] 



rPRTlFlED COPY OF 

SEE? document 



PRIORITY 




2002$ 90 



#ff /T I 1 
Commissioner, 
Japan Patent Office 




#3*1 1—347375 



JE11A26H 
G06F 19/00 



000004271 



100092495 
CIKS'J##] 100088041 

[SftltMA] 

[SRS!I##] 100092509 

imm^] 100095120 



ffliE#2 002-3025998 



11—347375 

[f$EU##] 100095980 

C»J8U#-^] 100094787 
[#«±] 

[ISSS!J##] 100097777 
100091971 

[^M£ifiS##] 014867 
[mtt±m] 21.000R 

wmm i 

• l 

' . i 

C-aS^tt^##3 9100561 



2 



&§E# 2002-3025998 



11-347375 

mm^x] mmm 

[#Sr3lh*©*8B!J 

[ff^S i ] flK»4gSB3>f ;i/£ft{R!ln-f ;i/£*M8[n>f ;b-&«f#3>f 

f£ L T ISfti- -5 & o T , 
i&#M^#8^^fflftf;:A<b&v^£, ^{Wn-f ;b<offi« SKJfe"*" 

[0 0 0 1] 

(nmr) mfemmmzmmttti&mmxim^'f jv<DMni 

[0 0 0 2] 

a ms?^ =3 >f ;i/ #s jb s ti t & *; , ^ *> *i T v % £ ©ISff #i£fc o v ^ 

TH1 ~H4 IC.I: yflSEBSSiro-rS. Hff-#Ssti, £itRR.Tuner,A target field 
approach to optimal coil deasign, J.Phys.D: Appl .Phys. 19.L147-L151 (1986) . 
jSCl^P. Mansfield and B. Chapman, Multishield Active Magnetic Screening of 



2002-30 2 5998 



f$¥ 1 1 — 347375 

coil Structures in NMR, J. Magn.Reso. 72, 211-223(1987) ©target field&^rj 
mZtlZ> 0 target field&Ji, tfM~em% ft fc48.M<D ftftnj frK.ffitl&n$L& 

m £ s e> tc ft n j: o t © n -f ;b jc $ i± x iSM -r s -e & s □ 

[0 0 0 3] 

® i tt g aauR^sn >r ;u u n m r& ffi#eD««ng, m 2 ttigftit 

EU BT3 (a) , (b) li^ti^ti^Mn-f 
aV*<fc5tc, rtiW3>f ;i/2, *M»l=i>f;i/3, NMRtaia-f;b4T'« 

5 1 P5Hfl-^Sr t (target) B«flB«0mflf3M£ " 
5 2Rf2-4ir p (primary ) p^#fn^;i/^S 
53Rf 3-^#r s (screen) ^M^^JV^m 
5 4R«4-4ir b (boundary) 

&mm^-ovitmi-tz> 0 mmmmzmo^v-ymmG (k) (rd 

~ (»6) 5£0>J:3IC}£iS'r<&. 
[0 0 0 4] 

[« 1-3 



B(z)= \e ikz j(k) B G(k)dk r 

[0 0 0 5] 

[«2] 

s , r — f t LTZ _ m r, -> /-, 

[0 0 0 6] 



2002-30259 98 



#5JI 11—347375 



cat 3 ] 



B(z)=— \e ikz j(k)„G(k)dk r, 

p,r-r b A 71 _ go r /» ~» r b 

[0 0 0 7] 

[84] 

^ (o = ^- 7 * * j (* x o r * 

[0 0 0 8] 

[8 5] 



[ QQ 



[0 0 0 9] 

[8 6] 



G(*) G(Jfc) G(fc) G(*) 



rp _> rf rj _^ rf r p ->r fc rj _» ri . tt. 7-'JiMTO*ftfM>tt-M tSSKI 

a. 

r p -r t , r s ^r t . r p ->r b ., r s - r b tt, fcflUn-f 

(8D 5£-i*{M=i>f;u#r t _hlC»^"tS«|» 
(82) M«3^j^r t _tJC»^-TS«|» 

(^3) ^-^{izi^;i/^r b am±<DmR¥m _ttc*8£-rsi«* 

(84) 5£---*M»|=r>f;b#r b (tf-DLteo&IM^) ±tc$8£-rsiK» 

(8 5) as-pm ^fii3>f^(o«agafa!^©7-ux^j(k) p , j(k) s & 



3 



miE# 2002-3025998 



11 — 347375 

(«6) ^•••^-ux^r^T-(Z)^ti j ?ti(Z)m^-s^^ : si^ 

7,^7- V^S 1 : 
^TV^S 2 : 

B««l&3fia!^TARGET(z) ©7-Ux^tar«et(k) £ (« 7 ) ^(Ci: Uft 
[0010] 

[»7] 

3 : 

htarget(k) £^oT, &ailt5€i0^3>f ;i/(C^§i?SM©7- 

■ji^j(k) p , j(k) s ztm-tz.* 
7->ji^j(k) p zm\ ms) 

[0011] 

[»8] 

G{k) 

IfeAST, WW, Mn^;i/«t5il©7-'Jx^b (k) it. ( 



2002-3025998 



#5|2 11—347375 



K9) 3%<D£. O 

[0 0 12] 

C»9] 



b(k)= j(k) p g 0> 



G (A: )G (A: ) 



G O )- 



G O ) 



r i -* r b 

b (k) = target (k) T*&<5<£>T% tii©p^il, *Mffif=l ;i/lC^-TS^^^© 



7-iJl^j(k) n , j(k) Q li^tietl. 



[0013] 



[ISC 1 0] 

;(*). 



G(k)G{k) 
G{k) 



J 



[0014] 
1 1] 



G(k) 



G(k) 



5 



ffill# 2002-3025998 



#5£ 1 1—347375 

j(k) p , j(k) s zmy-v^mmLTfaffi&ftm, nm^* frizmn&mm& 

^J(z) p , J(z) s 
X-T-VfS 5 : 

mmaftm. ^m^^ ;vizmn^mm^j(2) p , j( Z ) s £a#ffwu itir 

[0 0 15] 

x mm z si* tr > ic § -r s ^ £ tf&m -miz itn -e m e> *x £ n >r 

[0016] 

St, NB (Narrow Bore ) SMC (&&mi&G) <Dm&. fiBt&^JHB 13 >f 71/ « 

SMS^^<^'J, s£"5_t#»J&jg<'tS. -e*L&jBWSfc«)tct±, 



2002-3025998 



11 — 347375 

[0 0 17] 

N M R tc^^ ^ is H/^^^^ v n^^SB n ;i/ ^ ti ^ J; e> -T -5 i ^ 5: B W 
hi- -So 

[0 0 18] 

^ftwommzim^^ )\s<Dmttii.mz> mm^m^4 ^itfam^j fl/imm^^ 

[0019] 

[H5si?<z>!iifc<z)7Bm] 

5 1R«l-4ir t (target) g#H&l§©TO¥# 
5 2 Rff 2 -¥#r p (primary ) ftm^4)l¥'& 
5 3 R1Sf3 -^@r s (screen) ^Wn-f^^S 
5 4 R1f 4 -^@r b (boundary) 

T^5R(Z)iJi0ihiBic-e$>s o r^-e©tsftM-e«, r t =0, r p =l. 0, r 



2002-3025998 



#^ 11—347375 

s =l. 33, r b = 1 . 5 H~?Z>„ 
[0 0 2 0] 

v^^=r-r;l/ (mmnjji) z&m-t&o 05 < a ) itftmnj jimm. 05 (b 

) Itmmm^^.^ (Zi + ^?>*T*M'J £ + ) , 0 6 (a) «flfl!ln>f;i/ 
06 (b) tt^ffim^BS^&^LTV^. ^i3^;Hi6 1 ( 6 2t 
«J#3*U ^©TT^^^n-f ;b©#^|gw n p , W^id n p (n=l) , 
4MW:3>f ;Wi 4 >f;b 7 1 - 1 , 71-2, 71-3, 7 1 - 4 (£> 4 ffi 

^, ^#n>T;i/ 7 2 - 1 , 7 2 - 2, 7 2 - 3, 7 2 - 4 <Z> 4 Mfr £#|J&3*U 

^^"Psw n s , Mtd n s (n=i, 2, 3, 4) -e^-r. mum&miz. 
£ # -s tf3¥#«a s a^-r 7 n - <d mv $> z> . 

^ri??KiS»*ftCffi-5^U->B9fRG (k) tit£#<£>I&B£T^ffl b OR 1 ) ~ 
[0 0 2 1] 

M*^ft$l©£&<z>^y ->IKffcfc^T&, ^"n-^rtS^S: r bl , 

r p < r s < r bl< r b2 
£UT (IU 2) ^~ 5) ^<B«fc3»CjeSS'*S. 

[0 0 2 2] 
[»12] ■ 

^(O = ^je' kz j(k) p G(k)dk 

p,r = r bZ L7C _ m r p -* r b2 

[0 0 2 3] 



ffi$E# 2002-3025998 



#3* i 1-347375 

[»13] 

+00 

B(z)=f-\e ik *j{k) s G{k)dk 

s>r= r b2 ^-ft -00 r 5-> r b2 

[0 0 2 4] 
[»14] • 

B{z) =f-\e ik > j{k) bl G(.k)dk 

[0 0 2 5] 

mi 5] 

+ 00 

B(z)=f L J* tt, y(*.) M G(*)d* 

bl,r = r, LTC _ oo r hx -> r, 

Ts^rv^S 11: 
7*7- V ~?S 12: 

[0 0 2 6] 

OKI 6) 55<BJ:e>tc3l;!sftS. 

[0 0 2 7] 



&§E3# 2002-3025998 



mi 6] 



11 — 347375 



- H( Z + di - < 1 2)(i - h(z + d; - < / 2))" 

+ H(z - d* n + w p n 1 2)(l - H(z - d n p - w? 1 2))_ 

j ( z ) : S«fc#:fcW» 
H (z) : KW« 

[0 0 2 8] 

7) ^<3D«fc^lC*$*lS 0 

[0 0 2 9] 
[mi 7] 

= ]e'^J(z) p dz 

— 00 

= ^jEj {" cps(*(^; - < / 2)) + cos(fc(4f + < / 2))} 

ms-mit. r b tm_h^#Ta«= 0 ■£ it case is) ^;©<fc e>{c^$ti^o 

[0 0 3 0] 




1 0 



ffifl# 2002-3025998 



1 1-347375 



118] 

B {z) = - B ( z ) 

p,r=r b s ,r=r b 
[0 0 3 1 ] 

m 1 9 ] 

G(k) 

j[k) *=- j{k) rW) 

vmmmmztiT v^^-e<z\ jiti^^^-t^ 
mrn&mit (i2o)s, (t&2 1) ^-e^sti^c 

[0 0 3 2] 
[i2 0] 

+00 

it screen 

B{z) = f-)e^j{k) p G{k)dk 

r=r t £7l r/> -^ rf 

[0 0 3 3] 



ft}E# 2002-3025998 



11—347375 



[R2 1] 



screen 



G(k)G{k) 




G(k) 



m\%*: cm 2 2) -^©.k^tcff e> It^fSS. 

[0 0 3 4] 
[« 2 2 ] 



z<a-#cE (*8i§£jBJ3£S) Q x , 3^ Q 3 tt-eti^n (Be 2 3 ) ^ 

[0 0 3 5] 



/y » screen 

B{z) = ^-\e^j{k) p G{k)dk 




. [«2 3] 



= — XT{ cos ^( d « - w « /2))-cos(*(4T 

7T „i « 



+ w ; /2»} gU)<# 



1 2 



£BfiE4# 2002-3025998 



i 1—347375 

[0 0 3 6] 
[124] 

* Np +~ * screen 

• <) = -—2 J ^ { cos (*« ~ < 1 2)) - cos(*(4? + < / 2))} G(_fc)^ 

d j p = 0. 89, w 1 p =0. 63 
1 3, S 1 4 : 

1 5 : 

^^^■^S 1 6 : 

■oii3S!5*# , e (R25) Sffli^icnans. . 

[0 0 3 7] 
[12 5] 

G(fe) 

Xff^S 17: 

'&&<DmttJj&r*lZ. j(k) s $:l7->Jx^iLT«TO?:^^ #l<Z)*a 
4x5SSK?lfS^7-yx^j(k) s &*^y:/S 1 5-e&6>^C»K3£3*ife 



1 3 



2002-3025998 



1 1—34737 5 

[0 0 3 8] 

& a bfe^oT, *mB<z>z.v>miW<Dm&, k=i~i. 5®S2;-e<z)«c<z) 
jfi{K"e-p^^^i:^^-§>o j(k) s a (^2 6) ^SSH, 
[0 0 3 9] 
12 6] 

= — rX— {" cos W< - K 1 2)) + cos( k(d' m + ^ / 2))} + error(k) 

d : ^{m n >f ;i/ © #«g t: y ^ 
d n s : zt^jvm±r (+, 
w n s : n^jvmmm 

Z. 3 terror (k) k <Z>{MT?ft/h (C t£ & «fc ~> lC»ffi#f- HlT-*M: £ fr 3 „ 

s = 0/ 4 1 Wj s =0. 1 3 
d 2 s = 0. 41 w 2 s =0.2 0 
d 3 s =1. 12 w 3 s = 0 . 2 6 
d 4 S =l. 73 w 4 S =0. 066 

mQl$mfM(nm&±<Dmm&7-V ^&fr*:m : tmT*%>*). primary (p*f{aj 
n^f;i/) , screen (^Ml!|:a-f , primary + screen n -Y screen (n = 1, 
2, 3, 4) □>f;i/ffiii7-'Jx^?:^LT^5„ Ht, PMn-Y;^ fl. 
ffi!l3>r;i/tCJ:S?K»©7-Ux^tt, '(«2 7)5£, (8t 2 8 ) ^© <fc 3 K3t 

[0 0 4 0] 



fflSE4# 2002-3 025998 



#3* 1 1—347375 

12 7] 

b{k = M, T % W • 

[0 0 4 1] 
12 8] 

T^TV-fS 18: 

n>f ^/-ras^Tffifi&tf^. r bl T'®i^7-yx^(i 129) ^<z> 

•fc^KI^Sft, ^tUC j:S r t ±X*<DmW}iZ (»3 0) 5£<Z> «fc O fC^S 4l£ 0 
[0 0 4 2] 
12 9] 



[0 0 4 3] 
[»3 0] 



B{z) = JL.le ik --Kk)„G{k)dk 



bl .r=r t 

Z. <D 535 y - u xgB& £ e> d £: fc J: S tv £ „ 

XtvJS 19, S 2 0 : 



1 5 



ffi§E4$ 2002-3025998 



11 — 347375 

1 6 frt}*? Uttfo 
[0 0 4 4] 

mmz^mm^mx&^j. m*mix<mmmn4 juzmm&mmmn^ jvx^ 

=r 4 )\s iz % f£§S of fg T*& £ „ 
[0 0 4 5] 
[#§H£cD3frJH] 

mm-&(D&z>n4 jimytzmn^Tfrzi i,xm.fe^xu%irz>(Dx. mm 
mating n, myuzamtfi&istii^. 

[0 0 4 6] 



l 6 



tfi§E# 2002-3025998 



#^ 1 1—347375 

[0®©fi#&iBBj!] 

[Ell] S BM§^§=r-f ;v l fetftm»©*ieH-e&So 

[02] Hff-tf dff©JSS i:3^;^b'>^t0T^^ o 

[03] W«3>f^i:^f3>f^0«l!}HT?S5. 

[04] Affile SWStf»#«S:^ , rH7?*S. 

[0 5] 2f:||J6(Z)^JBlcS^SWffl|=i>f/l/fl|3tS:aR'rHT?*S 0 

[0 7] *^K:fcwstfw#^?fe^'r7n-s:^ , raT*s. 

[0 8] mm mv <D>rv-z/ mmm & avr a-e & s . 

[0 9] nttM<Dm&ji<Diim<DZ7- v x^&^tHtfts. 

— , 2 -p%{R!ln>r;i/, 3 —^fflffn-f 4-NMRM3^fjK 51- 
RISfl, 52pjfg2, 5 3-R193, 54-Rff4 0 



&SiE# 2002-3025998 




m$E# 2002-3025998 



#5p i 1-347375 



[0 21 




ffillfl 2002-3025998 



11 — 347375 



[03] 




f f ffffff f/fffff f f 




llvvvV 



(b) 



ffilE# 2002-3025998 



11—347375 



g*»«TARGET(z) £f£^ 


S 1 


> 






Ba«»TARGET(z) 
target(k) 




S 2 








target (k) <h U - >im$r£&lK 


S 3 




f 






S 4 


> 








S 5 


> 







4 



ffi5E# 2002-3025998 



ifW 11 — 347375 




r 

[06] 



1 1 — 347375 




2002-3 025998 



11 —347375 





mm 




« 







Sll 



S12 




S14 





S15 








r 



S16 



1 


sill Tiara 






©»ttift#<!:jB*fifEK:«fc.5ttJM 




ffiliE# 2002-3025998 



1 1—347375 



[0 8] 




8 



tfJSE4$ 2002-3025998 



ft 5 ! 2 - 11 — 347375 



[0 9.] 



I 

t— * 

o 



b(k) 

O 



^3 



o 
o 



on 



II II 



to 



3 


3 


3 


CO 






4^ 







o 
to 



On On 
On 




LA LO O 



9 



£IiE# 2002-3025998 



11—347375 

mm 



ffifE# 2002-3025998 



4f ¥ 1 1—347375 



ffi m A 



mWl^ (0 0 0 0 0 4 2 7 1] 

1 • ^JS¥J! H 1 9 9 0^ 8% 70 



2002-3025998 



